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TTRODUCTION 

Diesel locomotives have been used successfully in underground mines of 
Europe for 18 years, and much has beeh Written ”on: the technical ‘details of : 
the design of these’machines and the safeguards provided: by the manufacturers, 
The actual conditions under Which the Diesel locomotives are used have not 3 
been publicized ae well and covisequently are not well-kmown, In 1945 the | 
writer observed numerous Diesel locometives working underground in coal and © 
metal mines of several European countries and’was favorably impressed with 
the practical approach to. ‘the aoe use of this type of equipment, 


Recent statistics aieeiue the number of Diesel locomotives in use are 
not available now because of the World War? Bbut-the extent to which this t 
of mine locomotive was used immediatély’ béford* the-war is indicated by table 
1, which classifies the number ‘of ‘locomotives used in séveral countries: © ee 
according to the type of power, such as si aaa alr, Diesel, and’ electrit, | 


TABLE 1, ~ Hine econotives. used rm underground c oal mines in 
ome Euro an £8 strc 


and ray in use 


- mor : type: OF: power 
- Country." {Year Di se] | Compres: sed pir! Wlectri Gasoline 
Germany::..| . se | sae 
Western,|1938 | 547 | Ar81 1503 | © 41 
Fastern,| 1938 55 | 18 28 | 40 
1 


- France,.,.! 1935 :. 269 : 


ining conditions observed by the writer in the European countries are. 
very diffcrent from those in most toal~mining districts of the United States, 
The surface plants are larger and are permanently constructed of brick or | 
concrete; numerous coal beds are worked through one shaft; the crosscut rock 
tunnels or levels, driven to intersect the coal beds, are lined with brick 
or concrete blocks where needed instead of timber; the coal beds dip more 
steeply and are not as thick as in most fields of the United States. 


1/ The Bureau of Mines will welcome reprinting of thie paper provided the fol- 


lowing footnote acknowledgment is used: "Reprinted from Bureau of Mines 
Information Circular 7378," 
2/ Senior mining engineer, Bureau of Mines, Washington, D. C. 
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The longwall system of mining ‘followed i back filling is the usual mining 
method; the output of coal per uderground worker is much. tesg; “and more workers 
are employed away from the actual mining face then is customary in American 
practice, = 
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the mining. conditions observed in several countries where Diesel 
locomotives aré vised: underground are described briefly, Statistics, where 
available from official sources, are quoted to show the classification of 
mine locomotives in use according to the’ type of power, 


eee 


Diesel Tocomo tives: wore introduced dito Germen underground coal nano 
in 1927, and by“1933 reports indicate that 78 Diesel ‘locohotives were in _ 
-use-in the: ‘Ruhr ‘district alone, © the national policy, of not’ ‘using materials . 
that need be imported prevented a more rapid increagé,.aé fuel oil is not 
produced in substantial amounts in’ Germany, The’ ‘official ‘teste have shown. . 
that, whén corréctly designed and operated under’ certais conditions, Diesel | 
locomotives are as safe to use in gasgsy coal mines as. ‘electrid storage-battery 
locomotives and much’ safér: than” the trolley-type locomotives, 


‘The extent to ‘whi ch Diegel 10 coine tives were used iii, Gernan ‘coal mines - 
can bo scer’ in tables 2 and 3, Four Hundred eighty one Dicsel. Joconotives 
or 18.8 ‘percent of the total, were aged, as main-line “‘Locdmotives in. western 
German mines, and 52 Didgsel TYocomotives or 14, 5 percent of. the total were. 
used on main lineg ‘in éistern Gormany, ° 


The mining lave of Germany do ‘not specify veritilation vedui renet ts when 
Diesel locomotives are operated underground, but the inspector for each 
district is empowered to make regulations for each mine, 'Usuélly, the Diesel 
locomotives are operated in intake air without any other restrictions. How- 
ever, in mines that are rated as “very gassy," only compressed-ali-bperated 
locomotives are permitted, unless the locomotives operate entirely: in intake 
air, . . 2 

The aiaes in the Saar district are very gassy, end as a ome: very few 
electric locomotives of any type are,in use. In fact, the Use of electricity 
is not permitted underground in some of the larger mines, except at special 
installations, such as perm&hent pump ‘stetions,: TdMesel and compressed~air 
operated locomotives are. eeu he Aivided es ‘to the number in use in the 
district (table 2). 


’ £. e. v- 


1234 - | eae > ere 


I.C. 7378 


TABLE 2, - Mine locomotives in use underground in coal mines in 
Pim” ov western Germany, 1938 
t R : | | 
e r 
Mein line | ! ) | 
Electric, trolley,.... !.1163 | 48201 27 26} ~~ «1046 : 16 | 595 
Cable TeClesecceseces{ 35 | 1203 Boch o@hOres | ons Oe! - 
Compressed 2irs..se.0./ 673 | 19566 | 37. 1062. . | 125 3019 
Dioeclieesedavcess+-on i 879., 40914 | 73) 2782 | 129. |.. 3475 
TRCAL i. odewekeivssee ! 2148 | ‘ 142 } 4 Oo 270 
P : 3 ; 9 ® Fs 
Gathering , i | . Mi 
Electric, cable reel,, , 259 | 2347 QO jt, 0 - 
Compressed air.ensecas K2 ! 3996 “ ye 54 0 - 
PROM cos neesenndciast.. 61 707 1 8 34 
TW talosccgsecdcsecs | 662 | ~ 5 | 4 
| | | = | 
Gasdlings soescccecoses ! f Pr: F 


TABLE 3, = Mine locomotives in use underg ound in coal mines i 


Eastern Ge 19 


iain line 
Electric, trolley... 


Compressed air, eeee0eee 


Diesclecescccvesercces =e . oR 
{ 


a 
8 
spos abe 


DA ORG i ididcdkévecdcda a os om | 85 
FO Wil civssonsévcved | 40 
f | 
Gathering 

Electric, cable reel,, | 7 | 31 oO | * 
Compressed air..seceee. | O ” se 0 } i 
32 a - 

0 


UROGLING 2b ceneeees dae 


The Maybach mine is one of the large mines in the Saar district and is 
very gassy, ‘The coal production formerly averaged 4,500 tons of clean coal 
daily; the production is secured from 12 beds of coal: ranging from 18 inches 
to 8 feet in thickness, --..The principal shaft. is 2,285 feet deep, with cross= 
cuts at 333~foot (100-meter) intervals, The dip of the coal beds ranges from 
8° to 12° at the present working depth and gives approximately 1,000 linear 
feet of coal between levels normal to the strike, ‘The longwell method of mining 
is used exclusively; shaking conveyors remove the coal from the longwall face, 
and belt conveyors take the coal to the car-loading station near the haulage 
crosscut, ‘the loaded coal cars are dropped by gravity to an assembly yard, 
and either a compressed-air-operated or a Diesel locomotive pulls the train 
to the shaft bottom, In this mine, the compressed-aireoperated locomotives 
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are used ttc eneentle with the Di éséi-ariven type, The crosscut haulage 
tunnels are rather long and are used as ventilating-air intakes, The distric: 
State mine inspector believed that electric ‘lecomotives of the troliey type. 
would undoubtedly cause an explosion in’ this mine if used in the SaeTs Ons Bs 
outbursts of gas are net uncommon, 7 eee ee 

In all the hadiaze tunnels observed, the ventivetinaande en was 
sufficient to dilute and dissipate the exhaust fumes from .the Diesel: engines; 
no odors were discernible in any of the mine workinga. The safety devices on 
the Diocsel lecomotives wore well-maintained, and the water level in the ez-. 
haust-gas washers was maintained by refilling each time the locomotive returmd 
to tho hoisting shaft, ‘he labyrinth—type spark arrester was used on these 
locomotives, and it was statod that the arresters were. cleaned superficially 
at the ond of each shift and thoroughly; cleaned on idle ver eae 


Belelum 


The coal bedg of Belgium are ‘hinner and more “broken by. faults than in 
any other European coun try ; gas 1s more of a problem, with the result that 
mining laws are more restrictive, perticularly as regards the use of electrici* 
underground, As late as.1930, only seven electric locomotives were used 
underground in coal mines, ‘gnall gasoline locomotives were used but were 
not satisfactory and were apes “i Diesel locomotives efter their devclor- 
ment in Germany, © 

The trend in mechanical haulage is shown by comparing . “the official 
statistics covering mine locomotives shown in tables 4 and §,.. The statistics 
prior to 1939 did not differentiate between gasoline and Digqsel locomotives, 
but the number of internal-combustion engines used in this service increased 
from 73 in 1935 to 133 in 1939, of which 114 were Sf the Diesel type. 


TABLE 4, ~ Huribor of loconotives used underground in 
coal mince, 1939 =o ..g. 

~erereveeet 
District Diesel |! Gasoline !'Compressed air flectric . Total 
MONG ss 6 604 38 | 10 0 - 4 gy 
Centreeesee | 3 | O.. . 0 Qe eer -g 
Charleroi., | 18 j 6 | 4 0 28 
Narr. cesece | 0 | 2 | O- — QO 2 
LL eEC.cccee , 12. 1 =O . 0. . 13 
Campine,... | 43 |. 0 14 | 33 90 

Total, : 114 19 18 (3S 184 
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TABLS 5, ~ Number of ‘locomo tives uged underground in 


coal mines, 1935.. 
Contrereses: 3°: 2 #4 0 |: 0 1 +2 
Charleroi, ,| 7 a ;.. 0 of a 
Namure vewee|. 3 —_ , | 0 3 
LICgZe. cece. a , 7 | 0 
Campine, A eee ee 
Total,’ 73 : 


1/ Official statistics of types of mine locomotives dia not 
differentiate between eae and DEORSeS -eEtRG power 
(enree to noeos 


The prainé. or North district, is ele called ioe: it ig newer and 
mechanized more completely than other Belgian coal fields. The coal beds are 
folded in zigzag fashion but are not badly faulted. The longwall system of 
mining is used alzost entirely; thea-coal is mined, with ‘compressed-air picks 
weighing 12 pounds and loaded on shaking conveyors that are operated with 
conpressed-air motors, The coal ig transported to the gan and loaded 
into cers or taken by @ bel% conveyor to a-loading station. Both Diesel. 
and electric locomotives are used. for Haulage, but if electric. locomotives 
are used, they are operatod seed in intake air and are not perm! tted in: © 
return Br BWOy Bo: | x 

Onc of the larger mince ie this district, ‘he Winter glee, ‘se 26 coal 
beds, but only 8 are being workod because of a labor shortage, ‘The coal beds 
range from 16 inches to 4 fcot.in thickness and averega:2. feet, the coal 
ig opened by a vertical shaft with crogscut: tunnels at 2000-,2200-,and :2450- 
foot depthe; the pencls are 650. on eee feet long depending on the iach 
conditions, | : wt ar 

The haulage tunnels.are:voery long in this ming, requiring high-speed 
transportation to handle the coal. With the pormiseion of the mine inagpecter, 
an excess amount of intake air is coursed through these tunnels and electric 
locomotives aro used, pulling ‘trains of 50 loadad .j-tonmcapacity cars at a 
speed of 18 miles an hour. The reenter ee weigh . 10, 5 tons, 


The Diosel locomotives sed in thie “rine weuglly are not equipped with 
water-cooling or other devices to cool or absorb the toxic gases from tho 
exhaust fumcs; dependence’is plated entirely on ample ventilation to remove 
and dilute the fumes, The.éngines. ate not permitted to idle, except. in the 
néin haulage tunnels, ‘Tests. for carbon atoxide ere and carbon: ‘manoxi de (CO) 
are not made, We tee ; ee 
Some mines in this field use électric. locomotives in intaté air and 
Diesel locomotives in.the return airé:in. thig cage the mine inspector requires 
that the Diesel locomotives-d6 equipped with: spark and’flame arresters end 
that they bo maintained in a pore ee condi tion, 
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The mine officials who were interviewed are fearful of an explosion if 
electric locomotives are operated off. intake air, and for this reason their 
use is restricted to the rock-haylage tonnels, ‘which are always on intake 
air, Diesel ‘locomotives ean pret erred for ‘use ‘underground, Brera where high 
speed se) cmc! "Brite wes a weer | 


a ae kt 2S ieee 


‘Weis isaac 


ine Yo es o: at econo: ‘as said to be the" ART manpfacturer in Belgium 
of Diesel locomotives for underground use, ‘The, Istest model, 4p kow as the 
DEii4; it was placed in service. just before the German occupation. The locono- 
tive weizhs 10 tons, and the Diesel engine develops 56 horsepower. | It isa 
4~cycle engino and requires 128 liters (4.5 cubic feet) of ,aig and ’3.35 grams 
(0.00726 pound) of fuel oil per minute per brake-horsepower, , It will transport 
100 lodded cars per trip as compared with 50. cars per ral ‘pulled by the 2 
cylinder, 2-cycle Ruhrthaler locometives. fhe capacity of the cars is 850 
kilograng, and. the deadweight. of. the car 4s. 500- ‘eilogrems,,’ ‘making \the total 
weight of. a “loaded car 1,250. kilograms or 2,970 pounde. “The exhaust gases 
pass through a water filter. ‘before di scharging into, the atmosphere. . 


~ oa ay 


France a 
“hee, : : ; Paes ‘ ; 
2 es ‘ 


The Srinotpel coin ning districts of France, in. thie. order of their’ 1937 
jpeekieidins,: are Nord and Pas-de-Calais, Moselle, and ‘Loire with 60 percent; 
13.6 percent and 7,1 percent, respectively, af the total domestic production, 
The coal béds are’ folded’ steeply and feulted, which causes very difficult - 
mining. conditions, The dip of the: coal beds yaries from horisontal. to: vertical, 
sonetimcs -in-the same mine,’ Ine one, locality . there are 51 workable. coal beds 
containing 154 feét of coal, Most’ OF the bede are less than 3 feet in thick~ 
ness, except in local occurrences where beds come together and, form one bed 
10 to 12 fect thick, | ee oy 

-The mino! Paneel are Gives and “frequently ‘dnelude Somaie’: ee ovale | 
ain bri quotting, plants, hydrogenation plants, chemical. plants, and commercial 
electric~power, plants in addi tion to. the tipples and cleaning = for 
nandting. the. Taw coal as it comes from the mines, . . ° eis os 

the oa is visually sided by one ‘of. the four methods, shown velowy but the 
zonevelt — is generally i eactan . 
jt ale ens ‘Mavencing. to ‘the rises... gee cit 

: i we | ‘Advancing ‘ ‘to the dip,. _ 
wiv, 7". | gy Advanging on. the strike, 
sie onde Tongwall, . i, | | ; | 

- Back #10 Ling! ig the general practice ‘and. ie sahices We: “Lew an mo st *. 
inetancea: The’ shafts ate’ sunk the requirod depth, and crogscut- tunnels are. 
driven to ‘intersect the various ‘coal’ ‘beds. The crogscut’ funnels teually serve 
as intake. edrweys 8 well 88: haulageweys. 
< e oe 4% a 
Practically ell Preach bi tuninous-coal mines. ‘are very gassy, ‘and the 
mining laws restrict the use of electrict ty underground.’ Hlectric. installatiors 
that may: anal ares :dr r iapettits nist, be restricted to, inteke pars he i 
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. Table 6 shows the number of mine locomotives in underground use in- - -- 
_ French coal mines in 1935, classified according to types of power, 


‘TABLE 6, = Number of locomotives used underground in coal mines, 19 


‘ eae o* 8 . : 
, : os . re « z . H . 2 . Aaa . ‘ 
- 7 ‘ 
x . . % = . 4 
. . . ’ © oe gi ‘ . - Pa. 
e z : : _* - ase a} rn | i = 8 = v4 
: 3 ‘ : ; , : ae é a Bes fie us hs 


| 
Digtrict Diesel Compressed air Trolley | Battery type as 

NOY descecdsssececeecc | 114. 4 28. i OL 45 
Pasede-Calais.ceccees | 160 en) | 7 —«=b4 
Moselloccccececcncees . 49 oe ir 56". era. O- 9 

LOULGs ssesesescececes (© “28° Ia. &.@. B.S 2 2B. 2a 
Burgogne et Nivernais |. 0 |... oto 46 

Gard et Herault.s.eoe | O10 2 (0° Jy | - 7 0 

Tarn et Aveyron..esces. | 10 9 | SO fe. 
Bourbonnai s~Auvergne, 2 0 (+ 12 oO 


Total. ©0000 e000 


In 1937 the number of Diesel iocsinotives. in use din ‘all French’ ‘Boal ‘mines had: 
increased to 380, while the number of-other types of locomotives” had remat red 
stationery. It should be noted in the 1935. statlatics that” the first 4 
districts, which produced 80,7 ‘percent. of the -domesti¢ prodiction, | used only 
22 trolley~type locomotives compared +0..345 Diesel and 123 comppessed-air type. 


At one large mine using both Diesel and electric nine locomotives, trolley~ 
type electric locomotives were used entirely in main heylage tunnels, which 
servrd as intake airways; storage-batierstype electric locomotives. were. used 
for gathering purposes, and Diesel locomptives were. used. interchangeably in 
any servico, The mine ventilation was adequate. to dilute and. remove. the 
exhaust funes, but the use of washers with chemical absoxbents or all. Diesel. 
loconotives was rigidly enforced by the mine ingpectors,. labyrinth-type spark 
erresters were maintained on all locomotives: these were cleaned at the end. 
of each shirt, 

French veniiaticas cea diabe that reccvee: Giese inanietaves | are comeing 
underground in gassy or dusty minds the ventilating current must not be less 
than 2,6 cubic feet of air per second per brake~horsepower of all locomotives 
working in that circuit, and that a minimum of 70 cubic feet of air per second 
is required, The nindmin ‘Velodi ty: Oe: the ate should ue ae ‘fact aa ee 
(2 netors per second), | nar ote se 


‘Togts. must be ade? for oe ‘Aloxtde. (C02). and: an note et ae. (60). at: 
least every 3 months on all locomotives dperating-under /normal. cond! tions, 
The samples are collected from the!exhaust outlet with the motor running at | 
normal operating speed and when the motor is-:idling. ‘ The carbon-monoxide 
content of the final exhaust gas is said to average 0,1 ‘percent when the engine 
ig in nornal’ operation ard about'0.2-percent when idling, -Most Diesel ‘engines 
used: “underground are: d-cycle- ‘type, ‘but a few. Boycle types “are sa am apes 


Fuel oil is” feduired: és ‘tawe. a ‘fash pate above 122° F., and any. ‘fuel- 
oil taken underground must be in closed metallic barrels or in tank cars, ‘The 
amount stored underground ig required, to be an indispensable mininun, 
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_ Italy end Sardinia 

The coal deposits of the mainland of Italy are relatively wimportant, 
primarily because of the.-extremely poor quality of the coal; which averages 
about 5500 B.t.u. The Arsa-coal field, near Trieste, is now in the possession 
of Yugoslavia, and the only. other.source_of. domegtic coal is Sardinia, 


The coal deposits of Sardinia are in the Province of Cagliera in the 
vicinity of the town of Carbonia, ‘here are seven workable coal beds, which 
are badly folded and faulted; the dip of the beds varies from nearly horizontal 
to vertical, and in some places the dip is reversed, Several major faults, 
with displacements of over 500 feet, cut the coal beds into relatively small 
blocks, each of which is opened by a shaft for reasons of, economy, All the 
mines are gassy, cee , beh eet ace estes! ae oe 

The coal beds are opened by vertical shafts, with crogseuts driven to 
intersect the coal beds; the level interval depends on the dip of the coal 
beds, Entries are turned right and left from the crosscut tunnels and driven 
on the strike of the coal beds‘on about 1 percent grade in favor of the load, 
They are driven singly, and‘no provision “is made to circulate the air until 
a connection is made with another level,’ The crosscut tunnels are used as 
intake airways; the ventilation is adequate on the haulageways but is very 
poor in the actual working faces. = =... | a) 


, e & 


The longwall system of ‘mining is used, except where.the coal divs too 
steeply, in which case an overhead opert-stope method is used similar to metal- 
mining practice, Where the: roof: conditions are.too hazgardous.to work longwall, 
the coal is mined by a modified -roomand+pillarmmethod, with rooms 6 feet wide 
and pillars 12 feet wide,. The coal ig hend-shoveled.as much as 3 feet to a 
slope or to & loading station, In some instances, .small scrapers are used to 
pull the coal to the loading station, —_ | 7 a 


The coal is loaded by hand on. shaking conveyors along the longwall face 
and taken directly to the: mine cars-or loaded upon belt conveyors in the entry 
and taken to a loading station near the .crosscut tunnel,. The shaking conveyors 


are driven with compressed-air motors, a 

Diesel locomotives are used exclusively for all types ef service under 
ground, The locomotives are equipped with spark arresters,’ and the exhaust 
fumes are washed first.in water and then through a calcium chloride solution, 
Locomotives are not allowed to. idle whilé in an entry but ate permitted to 
do so in the haulage tunnels,-. The Diesel locomotives are of Italian mam- 
facture and appear to-be slow, but they will haul 35 to 50 mine cars of ]—ton 
capacity to the loading stations, . Beak 7 


The ventilation in these mines is 89 poor that mine officials were 
questioned regarding the use of Diesel locomotives underground, However, the 
records do not show.any accidents from the exhaust fumes, and the odor of the 
exhaust fumes was not noticeable in any.of the haulage. levels, 
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Tho moreury ‘and pyrite mines were visited put the pyri te nies’ ‘were not 
operating, Mine officials at the pyrite mines stated. that. Diesel ‘locomotives 
were used on all mine levels that were ventilated but not on. the. levels. where 
the air could not be circulated, oe 4 Se Ae Ae oe Be 

The Mount Amiata mercury nine ig the lareéat mercury mine. in ‘tiely ee 
one of the largest in the world. The ore ig cinnabar, which occurs ia. ‘Taree. 
irregular bodies. The Ore is mined by the cut-and-f111 eystem; .loaded.into.:. 
cars by hand; and dumped into ore passes, which, ‘extend. to. -the haulage- levek,: 


aul mechanical transportation underground is by Diesel -locomotiveg of. 
Italian manufacture, Numerous openings to the surfacé provide adequate ae 
ventilation, and the Diesel locomotives operate without spark arresters. or 
exhaust-fume washers. Mine officials say that Diesel locomotives have been - 
in uso for ovor. 8 years without Saperscncsns any trouble from. the emanate seus 


Spain 


Agturias Mining District + Province of Oviedo 


The principal production from this district is obtained. by thneo° — 
companies; the coal is’of the coking type and is used largely in the manu- 
facture of stecl in the Bilboa area, The mines of two companies are "eaptive 
mines", in that the entire production is used by the parent steel. companies, 


The coal beds are folded steeply, with many faults; the cross sections 
through the coal beds resemble those of the anthracite mines of Pennsylvenia, 
The principal shaft for hoisting coal is sunk to the desired depth; and crose= 
cut - tunnels, or levels, are driven. to intersect the various coal beds, The 
levels are spaced.so as to produce 4,900,000 to 5,000,000 tons of coal from 
each level, Single entries are driven on the strike of the coal bed, and the 
coal is mined by a modified longwall method which resembles the overhead open 
stope system used in some metal mines, The coal is drawn from the stope by 
gravity and loaded into cars having a’ capacity of about 1 metric ton of raw 
coal, The loaded cars are dropped by gravity to a gathering yard-in the entry. 


Small Diesel locomotives, weighing about 5 tons, brings empty cars td 
the siding above the car loading point and take the loaded cars to the haulage 
tunnel to be handled by main~line locomotives, When it is necessary for the 
locomotive to wait in the entry for any reason, the locomotive operator immedi~ 
ately stops the engine; however, this is not done in the haulage tunnel, the 
entries obs¢rvod are about 8 by 12 feet and are driven.in rock and coal, The 
coal beds aro ‘scldom moro.than 5 feet thick, except in logal areas. Tho vontila- 
tion in the entry seemed to be adequate, and the odor of exhaust fumes could 
not be detected, The ventilation of the working places in the overhead stop 
was entirely inadequate, and apparently no effort is made to course the ventilet- 
ing air through the overhcad working except. through the small manways and 
the leakage at the loading points, The gathering loccmotives handle 30 ‘to 
40 cars to the yard in the haulage tunnel, 


“ 
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The crosscut. tunnels are driven fairly large, ‘abput 9 by 10 fcet to 10 
by 12 feet in crogs ‘séction; they are usually lined with brick or concrete 
‘blocks at the intersections of the coal beds and where the roof is not solid, 
‘The ventilation in the haulage tunnels is very good, as these tunnels are used 
as intake airways, Diesel locomotives weighing 8 to 10 tons haul 50 to 75 
cars of coal to the mine shaft, Of the 12 main~line locomotives observed in 
the entire di strict, 5 were ysing the gas washers provided with equipment, 
and the washers had been removed from the remaining 7 locomotives owing "to 
the washer ‘causing a reduction in power," The mine officials report that a 
larger volune of air is used to dissipate end dilute the exhaust fumes, 


| ‘Ruertolleno District - Erorince of Geati}la do.Newa 


The coal beds of the Puertollano district nore 2) basin with ‘flat ipves 
and: the beds are seldom faulted, Five coal beds are worked, and a sixth bed 

' Of bituminous shale underneath the coal beds is mined for the Distilleria de 

Callatraba, which manufactures fuel o11 and gasoline of low quality. 


The coal ig mined by a modified leongwall system, using shaking conveyors 
to transport the coal to the haulage entries. The mines are rated as nongassy, 
and both electric and Diesel locomotives are used; Bt0 ReeS Devore tape: electric 
locomotives: ‘and Diesels are used for gathering purposes, 


the mine. cars are enall, have a capadity of .700. liters (25 cubic fect), 


and are said to hold about oO. 6 ton of raw coal. The cars neve no bumpers and 
are counted dabore chains, se - . Sess 


< 
2: . 


. The piedél’ ‘Yovomo tives are. ea) as “4eton, - cee ‘and are used | 
entirely for gathering purposes, . The. Locomotives operate only in intake air; 
the State mining ‘regulations for, the district, require 4,000 liters (141 cubic 
feet) of air per secund for each, ‘Diesel, locono tive in use.: -This’ “compares, with 
the-‘national laws wnigh, require AQ. liters: (2,4-Gudie feet). of. alr -per second 
for each worker; cach Le On. ho se, requires :the pir. for:three men; each: “internal- 
combustion | engine mist, Have. 180. liters, (6, 4.oubic: feet) off: yvdnétilating air per 
second, --This snount of ver tilating air., ,exceeds the: ventization: requirements *” 
of many coumiries, -.--': 


Spain has not ‘published Bbatistics showing the number and | topes of mine ee 
lo como tives used: in: uiderground nines, -_ 


‘innis Setiad 
: | | 
Haulage in British coal mines’ long hag been ueaeaea: "as ebeetete when os a 
compared with transportation standards of the United States and ‘the mines of 


continental Europe, The Reed report gives the iia eas ‘information relative . 
to comparative haulage efficiency: a 


One haulage worker is required for oe pa cone of gainers — 
coal mined in the United States; one haulage worker is required 
for every 20-25 tons of galeeble coal mined in Holland; one 


ge worker Js required for overy 5 tons of saleable coal mined 
in Sritain, 
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The use of rope phealaee and thé steep track eades found in most British mines 
are: pCeponeteye: to a eaeee extent for the conditions mentioned in the Reed 
report, 


the use of internal~combustion engines underground in gassy coal mines 
was prohibited by the Ministry of Fuel: and Power after several disastrous 
explosions occurred in the mines of continental Europe; furthermore, the 
mining regulations prohibited the use of trolleay-type electric locomotives, 
oo ; 


The necessity of using more efficient haulage units and the development 
of the Diesel ‘locédmotives in Germany and Belgium causef the Ministry of Fuel 
and Powor’ to permit. Diesel locomotives to be used underground provided prior, 
permission was obtained before the equipment wes installed, 


“Among “the regulations governing the use of Dicsel locomotives at the 
Comrie colliery of the Fife Coal Co, the following are quoted: 


1,.' Tho locondtives shall’ be-wsed' only on such roads as may be 
specified in writing by the Inspettor of the Division, 


2. The standards of. ventilation in, and in the vicinity of, the, ° 
' roads on which the:‘locomotive is permitted to be uged' shall be 
such that the firedamp content of the air entering these roads 
does not at any time when the locomotive is operating exceed one 
percent, and the firedamp content of: the general body of the, air 
in the roads themselves docs hot at any time when the locomotive 
is operating excocd 0. Percents 


3. The eradi ent of ens track shall not “oxceod 1 a 15. 


4, The design and eee eerie. of the iecoretivos. including the 
inlet and exhaust: systemsap the lighting equipment and other 
olectrical accessories, shall be of a type or types certified 
as Tlancproof. by the’ Ministry: of: Fuel and Power’, and all such 
poe shall be’ meee Boe in thetr eoetence ‘condi tion, 


5, A Loconetive shall se de rm ihto any unventilated dead end, 


6, The engine shall. not. be‘kept running when a locomotive is: 
stationary except for. short periods for special purposes, 


?. The cxhaust gases: from the locomotives shall be analyzed at 
least once in every 3 months and shall not at any time contain 
nore than five Cea ‘per sgneaae of carbon monoxide, 


8, once in every 24 — each iscanotive shell be exenined by a 
competent person appointed in writing by the manager, and the 


 !. flanoproof trap fitted ‘to’ the exhaust opening of- the erigine net 
be detached and replaced by a trap in clean condition, ° 
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9. Once every week each locomotive shall be examined by a competent 
engineer, who ehall see that it.is in proper working order and 
that the flameproof trap fitted to the inlet opening of the engine 
and the inlet and exhaust valves of the engine are cleaned as often 
as may be necessary, tm, ee A 


10... The. speed of the trains shall not be allowed to exceed 15 niles 
per hour, _— 


11. ‘The oil used aa fuel ~ 


(a) Shall have oa flash point of not less than 150° F, as 
determined in the manner set forth in the current 
British Standard Specification (No, 209). 


~"(?) Shall only be ‘teken underground in gufficient quan tity 
for one day's working of each locono tive, 


_(e) Shall de taken underground in strong, closed receptacles 
which will not leak, 


12, The 011 tanks shall be filled only. at.a properly appointed filling 
station, and adequate means shall be provided as far as possible 
to eee epiliage i the process of filling. 


13. Bach “£41 ling station ‘ghall havo a. ‘floor of smooth concrete provided 
with ao gill, and if the filling station ig a room it shall also be - 


_fa) ventilated with a through-current of air; - 
:. (b) provided with two — neangs of eer ORS)... .. 
(ce) constructed: noninflernable material, oe 


British oamurastuceca: build Diesel iaaseeiives with ‘flaneproof safety 
devices for underground use that range in size from 20 to 100 horsepower, 
One company reports the first Diesel locomotive of their manufacture was used 
undérground in a british coal nine in July 1939. 


One cf the sefety devices provided on these locono tives sontnode the 
Operation of the locomotive by means of the water level in the exhaust condi- 
tioner; the fuel is cut off automatically from the engine if the water level 
falls below a certain level, and the brakes are applied autometically at the 
sane tine, This device does not function unless the conditioner is filled 
with water at the beginning of the shift, Rustless steel is used throughout 
in the manufacture of the condi tioner to combat the eee corrosive action 
of the mine water, 


Most British Diesel locomotives for underground use are equipped with 
gears to gtve four road speeds, as follows: 
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3» miles per hour on low gear 

S miles per hour on second gear 
miles per hour on third gear 

124 miles per hour on top gear 


It is claimed that these locomotives will haul trains carrying 100 men up 
gradients of 1 in 20, and up to speeds of 83 miles per hour on gradients of 
1 in 100, 


CONCLUSIONS 


The use of Diesel leconotives for haulege purposes in European under= 
ground nines is successful in both gassy and nongasey coal mines and in netal 
mines, as is evidenced by the increasing number of this type of loconotive 
in service during successive years, 


Mining conditions in European coel mines differ from those usually 
encountered in American mines; the coal beds are thinner and folded more 
steeply; the longwall system of mining is used almost exclusively; the coal 
beds are opened by crogscut tunnels driven from hoisting shafts; and the 
entries are driven on the strike of the coal beds, 


Diesel and compressed-air locomotives are used in mines where electric 
types are prohibited by law or mining regulation because of the danger of an 
electric arc igniting possible accumulations of gas, The compressed-air loco= 
motive is circumscribed in its application by the distance it can travel 
without returning to the high-pressure air station to recharge the storage 
tanks, The number of Diesel, locomotives in use is increasing faster than 
either compressed-alr or electric types, probably because of their adapta- 
bility and lower cost of operation, 


The danger from sparks in Diesel-type locomotives is eliminated by the 
efficient labyrinth spark arresters, while the danger to humans from the toxic 
gases in the oxhaust fumes is eliminated by excess ventilation, which dilutes 
and dissipates the gases. Washers to absorb and remove the toxic gases are 
required as an additional safeguard in some countries, 


Diesel locomotives appear to be safer to use in underground gassy coal 
mines than electric locomotives provided that ean excess amount of ventilating 
air is circulated through the haulageways. Diesel engines should not be 
permitted to idle in any place where there is not abundant air passing the 
unit, Provision for adequate ventilation to dilute and carry away the toxic 
gases from the exhaust fumes is more important than the use of washers or gas 
absorbers without providing increased ventilation since, in practice, the 
washers are often renoved or are inoperative, which is not harmful if there 
is an adequate supply of ventilating air, 


1234 - 13 


Google 


